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NRF2 mediates transcriptional activation of target genes by binding to an Antioxidant
Response Element (ARE) sequence in upstream promoter region.

We are identifying human polymorphisms that alter transcription factor binding and
regulation of gene expression. Code: R=A/G; W= A/T; K=G/T; Y=C/T; S= GIC
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Figure 2. Identification of ARE SNPs. The chart shows the procedure and intermediate
results when our integrated discovery system is applied to detect ARE SNPs from 9
millions of uniquely mapped SNPs in human genome. Our top candidates are shown
in Table 1.
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Response elements that are conserved across multiple species are more likely
to be functional. Phylogenetic footprinting is used to identify conservation.

Survey AREs in upstream 5kb regions

26% (7006 / 26631) 28.0% (7260 / 25893)
human genes have ARES  mouse genes have ARES (UPPER) Survey AREs in upstream 5kb regions
of all genes in human, mouse, and rat genomes
using position weight matrix, and found 1159
orthologous genes have AREs in upstream.

(LOWER) Identification of conserved AREs by
examining the multiple sequence alignment of
upstream 5kb regions of orthologous genes.

Among 1159 ARE genes, 161 genes have 321 conserved ARES

16.1% (3528 | 21980) Multiple sequence alignment is from UCSC genome center.

rat genes have ARES

Align upstream 5kb of orthologous genes
Example: Thioredoxin gene
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Table 1 shows ten candidates sorted on APWM. The red letters are SNPs, and
the green letters are core nucleotides of ARE motif. A SNP in a core position
causes larger APWM, and greater predicted impact.

The genes associated with the SNPs below are implicated in the in vivo
antioxidant mechanism.

These candidates are currently being evaluated in functional assays and

population studies.
SNP sequence Offset Gene ontology Allele 1 AIIe_IeZ APWM
RTKAYnnnGCR ;"\A"’/‘Q F{:‘/\'/”:A

ccactgWgactttgcccattg -4522 | xenobiotic metabolism |11.65 7.02 4.62
TGCTTGMGACTAAGCCAGACC -2357 | electron transport 9.51 4.88 4.62
aaaaaalgactcagaatgaca -821 | glutathione transferase 9.88 5.26 4.62
GGCTTCTGACTCAYTGAAATA -4918 | oxidative stress 8.51 3.88 4.62
tctcttigaatctgYcacttt -200 | xenobiotic metabolism 8.19 3.61 4.58
cagacatcactaagYctcagt -1927 | oxidative stress 8.02 3.43 4.58
AGGGCTTGARTATGCTTCCTG -2892 | hydrolase activity 6.82 3.79 3.03
AGGCTCTGASTCTGCTTCCGC -1085 | acute-phase response 7.76 5.39 237
GAAACGTGACTYGGGGCTATA -1059 | glutathione metabolism 9.06 7.34 1.72
ggaggctgaatcagcatgSga -3146 | oxidoreductase activity 9.00 8.34 0.65
SNPis Red; Coreisin Green; R=A/G; W= AIT; K= G/T; Y=CIT; S=GIC
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